Cutaneous or subcutaneous cysts of all types are considered rare in cats. 2 A literature search yielded no reports of cutaneous or subcutaneous dermoid cysts in cats.
The structures reported here were histologically compatible with the description of the dorsal midline structures in dogs but, because they did not communicate with the spinal canal, these cysts posed no danger or potential danger to the animal from central nervous system infection.
These structures were present in the flank instead of along the dorsal midline, possibly as a result of faulty embryologic fusion of adjacent dermatomes. The dermoid cyst in cat no. 2, considering its young age, probably was a congenital disorder; however, cat no. 1 was 10 years old at the time of presentation. It was not known how long the cyst in cat 1 had been present or if it had grown in size immediately prior to presentation.
Dermoid cysts have been classified according to depth of penetration of the sinus. 1 Class I cysts extend from the skin to the supraspinous ligament, class II cysts do not extend as deeply but are connected to the supraspinous ligament by a fibrous band, and class III cysts are similar to class II cysts but have no connecting band to the ligament. A fourth class has been proposed, in which the cyst extends to the spinal canal and is attached to the dura mater. 1, 2 This class is analogous to the pilonidal sinus of human beings, which usually occurs in the coccygeal region. 2 The term pilonidal cyst, which by definition means any cyst containing a tuft of hair, is usually used synonymously with the term dermoid cyst in veterinary medicine.
Perhaps 1 reason for the confusion over the term dermoid cyst is that many deep anomalous structures can have structural components of epithelium and can be loosely termed dermoid cysts by pathologists. A recent textbook 5 has subclassified these cysts in an effort to more clearly define each type from a histologic standpoint. In this classification system, dermoid cysts are considered a type of follicular tumor. More widespread application of the classification system may be helpful to pathologists and clinicians for separating benign lesions from those with potential for serious complications.
The surgical treatment of dermoid cysts is straightforward and involves careful dissection of the cyst. Although dermoid cysts are reported to involve only the skin or subcutaneous tissues, the cyst in cat no. 1 was found isolated between muscle layers of the flank and the sinus in cat no. 2 extended to the peritoneum. When excision of the cyst involves creation of an abdominal wall defect, care should be taken to ensure that anatomic closure of the defect is accomplished to avoid subsequent herniation of abdominal contents. ular biologic 15 and immunologic 17 studies indicate that isolates from dogs and cattle are identical. Developmental stages of N. caninum are structurally similar to Toxoplasma gondii, and the 2 parasites are not readily differentiable using routine histologic methods. 9, 13 Neospora caninum has also been reported in goats, 2,5 sheep, 7 black-tailed deer, 22 and horses. 10, 12 A 1-month-old female Quarter Horse foal was presented for examination to the School of Veterinary Medicine, Madison, Wisconsin. The foal had circled its mare since birth, always to the right. If the foal was separated from the mare, it could not find her without assistance, and it tripped over obstacles. Ophthalmologic examination revealed bilateral incipient nuclear cataracts. A detached retina, 2 large atypical tapetal colobomas, and a superiolateral lens coloboma were observed in the left eye. The right eye had 2 atypical tapetal colobomas and moderate optic nerve hypoplasia. Clinically, the foal was considered blind in the left eye and had no or only minimal vision in the right. The foal was euthanized because of the poor prognosis.
At necropsy, the body was in good physical condition. The viscera, brain, and optic chiasm were grossly normal. The lenses appeared opaque. The eyes were removed and fixed in 10% neutral buffered formalin. Areas of poorly delineated pallor were observed adjacent to the optic disc and also in the peripheral retina of the fixed eyes. These areas corresponded to the areas of atypical tapetal colobomas observed during the ophthalmologic examination. Bilaterally, there were detectable cataractous changes visible through the cornea, but upon sectioning the lenses were unremarkable. Histologically, the lenses had no obvious changes suggestive of cataract. The iris was smaller than normal. Microscopic examination of the left eye revealed complete retinal detachment, with hypertrophy of the retinal pigmented epithelium. In several foci, the retinal pigmented epithelium demonstrated capillary piling up, and in several of the foci there was a periodic acid-Schiff (PAS)-positive thickening of Bruch's membrane subjacent to the retinal pigmented epithelium. Microscopic sections through the grossly visible areas of pallor in both eyes demonstrated thickening of the choroid and occurrence of oval cellular clusters deep in the thickened choroidal tissue. These cellular clusters were composed mostly round stellate cells of various sizes with large nuclei. Some PAS-positive bodies were interspersed in these cellular zones. The oval cellular clusters were multifocal and observed only in the areas of the eyes that had grossly visible pallor. The choroidal tissue throughout much of the globe in both eyes was hypercellular, and occasionally there were perivascular rests. The cellular rests away from the oval areas consisted of similar-appearing cells that were not tightly aggregated and superficially appeared to be lymphoid cells; however, on close observation they appeared to be neuroblastic. In the detached retina from the left eye, there were small areas of normal tissue and other areas with rosette formation and dysplasia. In the right eye, the retina was attached and there were broad areas of multifocal retinal dysplasia, disorganization, and atrophy often associated with pigment migration. There were multifocal areas where there was attachment between retina and Bruch's membrane, with drusen-like change in Bruch's membrane. The optic nerve in both eyes was hypercellular and had a decreased axonal component.
No protozoa were observed in the globes. A protozoal tissue cyst observed in the muscles around 1 eye ( Fig. 1) was 25 x 24 µm and had a 2-µm-thick wall. Bradyzoites were 1.5 µm in diameter and had a subterminal nucleus.
Lesions and protozoal tissue cysts were observed in the brain (Fig. 2) . There was spotty, asymmetrical, bilateral gliosis with focalized areas of myelin swelling and wallerian degeneration within both optic tracts. Scattered throughout the parenchyma of these regions of the brain, frequently unrelated to the optic tracts and centers, were irregular patchy areas of gliosis, with an occasional macrophage and a giant cell in a solitary focus. Additionally, patchily throughout the neuropile there were occasional perivascular aggregates of primarily lymphocytes, with fewer plasma cells and an occasional macrophage. The occipital cortex was normal. Sections of the cerebral cortex and the brain caudad, anterior to the caudal peduncle, contained randomly scattered, focal perivascular aggregates of mononuclear cells. Similar foci were rarely observed in the meninges. Also, throughout many of the sections there were patchy, small, focal gliotic nodules, occasionally with accompanying macrophages. Sections of the thalamus and caudal hypothalamus contained thick-walled protozoal tissue cysts associated with perivascular granulomatous and mononuclear inflammatory infiltrates, with extensive areas of gliosis. The tissue cysts were in the neuropile adjacent to lesions or occasional in the neuropile not associated with lesions. Three tissue cysts in the thalamus were 28 x 27 µlm, 16 x 13 µlm, and 15 x 14 µm. Tissue cyst walls were 1.5-2 µm thick. Three tissue cysts in the caudal hypothalamus were 32 x 30 µm, 24 x 22 µm, and 20 x 20 µm, with walls that were 2-3 µm thick.
Mild, multifocal, necrotizing hepatitis was observed in the liver. Diffuse congestion with mild reactive lymphoid hyperplasia was present in the spleen, and mild histiocytosis was observed in the mesenteric lymph node. Mild, multifocal necrotizing myocarditis was present in the heart. Sections of lung, kidney, and adrenal glands were unremarkable.
Sections from the thalamus and caudal hypothalamus were examined with various rabbit anti-protozoa sera using the avidin-biotin peroxidase complex (ABC) procedure as described previously. 13 Protozoa tested for were N. caninum, T. gondii, and Sarcocystis neurona. The N. caninum and T. gondii antisera were used at 1:500 dilutions, and the S. netirorta antiserum was used at 1:250. Positive control sections of the appropriate parasite were examined each time the procedure was performed. The protozoal tissue cysts reacted positively only with the N. caninum antiserum. Sections of eye, heart, liver, kidney, spleen, and mesenteric lymph node were examined for reactivity to N. caninum antiserum with ABC. Protozoa were not observed in these tissues.
Neospora caninum has been observed twice previously in horses. The first report was in the aborted fetus of an 8-yearold Appaloosa x Quarter horse. 10 Neospora caninum tachyzoites were seen in the lungs of the fetus. The second report was from a 10-year-old Appaloosa mare. 12 This mare had a history of chronic weight loss and profound anemia of unknown origin. Tachyzoites of N. caninum were observed in the small intestine, colon, and mesenteric lymph nodes. Neospora caninum infection was considered recently acquired in the Appaloosa mare because no parasites or pathologic changes were detected in the brain, and findings were suggestive of recent oral infection. Neosporosis was considered the cause of the malabsorption and weight loss. The cause of the anemia was not determined. The presence of visual and neurologic problems from birth in the foal in the present study suggests that it was congenitally infected with N. caninum. It is unclear whether the anomalous ocular lesions observed in this foal were due to N. caninum infection. Neospora caninum infection of the eye is not commonly reported in animals naturally or experimentally infected. 9 Ocular neosporosis was observed in 4 of 6 congenitally infected German Shorthair Pointer pups examined in 1 study. 8 The ocular lesions were characterized by focal retinitis, primarily of the inner retinal layers, and N. caninum tissue cysts and tachyzoites were observed in some of the retinal lesions. The most severe of the retinal lesions extended to the underlying choroid layer. One dog had a solitary focus of chorioretinitis characterized by a mild, loose infiltration of macrophage and lymphocytes adjacent to a vein in the vascular layer. Mild nonspecific iridocyclitis was also observed in the this dog's eyes. Ocular neosporosis may be an overlooked condition in animals because the eyes are often not examined. Severe ocular lesions without demonstratable T. gondii stages are common in chronic cases of ocular toxoplasmosis in humans 4 and other animals. 14, 21 The lack of N. caninum stages in the eyes of the foal in the present study may indicate that the lesions were chronic in this animal.
The lesions observed in the brain of this foal are similar to those that occur in congenitally infected calves but less severe than those observed in aborted fetuses. 9 The areas of gliosis may represent N. caninum tissue cysts that have ruptured and stimulated a host response. Glial nodules in the brains of animals with toxoplasmosis represent tissue cysts that have ruptured. 11, 18 The finding of a thick-walled tissue cyst in the muscles around the eye is unusual. Previously, it was believed that N. caninum tissue cysts were only present in the brain, the spinal cord, and rarely the eyes of infected animals. 9 The present study demonstrates that N. caninum can cause encephalitis in young horses. Its role in congenital ocular disease is less apparent. As diagnosticians become aware of the susceptibility of horses to N. caninum infection, a better estimate of its importance as a cause of disease in horses can be made.
